extreme distress; furthermore, amongst these patients diverse symptoms are common and result in feelings of loss of control over their own health outcomes (i.e. perceived control) or inadequate self-management knowledge, skills, and self-efficacy, which are expressed by the composite construct of patient activation (i.e. activation). 2 Self-management is the ability of the patient to deal with symptoms, treatment, complications, and lifestyle changes; it goes beyond traditional knowledge-based patient education to include processes that enhance self-advocacy, improve self-efficacy, and support application of knowledge to maintain a satisfactory quality of life. Since patient self-management is so critical to health outcomes, greater attention to symptom management earlier in the HF trajectory may potentially reduce suffering from both physical and psychological symptoms and lessen the distress associated with this incurable condition. 3 One approach to addressing the needs of patients living with HF is the integration of palliative care (PC) with standard HF care. [4] [5] [6] Likewise, guidelines advocate for PC, referral to hospice, and end of life support for patients suffering with terminal illness. 7 Palliative care is 'an interdisciplinary team approach to optimizing QOL (quality of life) and symptom management that does not necessarily exclude any medical therapy and takes into account physical, psychosocial, and spiritual needs and patient/family preferences.' 8 A substantial literature calls for PC in older adults and caregivers suffering with HF. Moreover, recent position statements and health care delivery models emphasize several critical needs to enhance a new protocol for PC in this vulnerable group of chronically ill patients that includes: (a) Interdisciplinary team evaluation and symptom management with the integration of psychosocial, functional, and behavioral support; (b) Multidimensional assessment to identify, prevent, and alleviate suffering; and (c) Early integration of PC with updates based on changes in clinical status. [9] [10] [11] However, research that focuses on the impact of PC on symptom control in HF is still in its infancy. Likewise, although there is increasing advocacy for timely symptom control in patients with HF, there is limited research examining the efficacy of PC services on perceived control and activation. 12 The primary objective of the current descriptive correlational study was to obtain preliminary data on the efficacy of PC services on enhancing perceived control and activation in patients with symptomatic HF. The specific aims of the study were to: (a) assess levels of perceived control and activation immediately after discharge with acute HF decompensation and three months thereafter; (b) compare the impact of no access or limited access to PC services (i.e. single PC consultation) vs access to on-going PC services (i.e. ≥ 2 PC consultations) on perceived control and activation in a sample of patients with symptomatic HF; and (c) determine the association between perceived control, activation, and symptom distress in patients immediately after and three months post-discharge for HF exacerbation. We hypothesized that patients with advanced HF who received on-going PC services would have greater improvements in perceived control and activation and consequently, greater reductions in symptom distress three months post-discharge for HF exacerbation than their counterparts.
Methods

Study design and setting
This prospective, single-cohort, study was conducted at a single, tertiary care medical center with both a specialized HF disease management program led by seven heart failure specialist and four nurse practitioners with expertise in HF disease management and a PC clinic comprised of two board certified PC physicians, a nurse practitioner with expertise in PC, and PC support staff (e.g. pharmacist, psychiatrist, social worker, physical, occupational, and speech therapist, and chaplain). 13 The appropriate Institutional Review Board reviewed and approved the research protocol; all participants gave written informed consent.
Study participants
Participants were recruited from the inpatient setting during an episode of acute HF exacerbation through HF provider referrals. Eligible participants were at least 18 years old, able to read, write, and speak English or Spanish; and were willing to be referred for a PC consultation. Patients were precluded from study participation if they had: (a) cognitive decline (e.g. dementia); (b) other co-morbid terminal illness (e.g. malignancy); (c) surgically implanted left ventricular assist device; and (d) currently receiving PC services for symptom management.
Procedures
Prior to hospital discharge, a member of the research team provided the patient with a packet containing: (a) a PC program brochure; (b) a cover letter explaining the purpose of the PC consultation with a date and time of their PC appointment; the letter encouraged participants to bring their spouse, partner, or other family member to the initial visit; and (c) an information sheet to instruct the study participant to schedule a telephone interview with a member of the research team; the purpose of the 20-30 min interview was to obtain baseline information from participants prior to the their initial PC consultation (~7-10 days after discharge). After completion of the baseline telephone interview, the research staff conducted chart reviews to extract data about participants' medical history and current clinical status and treatment regimen. A follow-up telephone interview was scheduled three months after the initial PC consultation and was conducted by the same research staff.
The initial PC consultation was scheduled a week following hospital discharge, and in conjunction with participants' follow-up visit with their HF provider. During this initial consultation, the PC specialist (e.g. physician or advance practice nurse) completed a standardized intake summary (e.g. current health status, treatment regimen), assessed physical and psychological symptoms, determined illness understanding, established goals of care with the patient and family, and assisted with treatment decision making and coordination of care. The intervention is described in greater depth in another paper. 13 All patients were encouraged to avail themselves of on-going PC services based on their identified goals of care; they were given the number for the 24-hour on-call service staffed by the PC team and were encouraged to call for additional PC support (e.g. worsening of symptoms, support for care coordination, etc.).
Measures
During the baseline interviews, participants were asked to provide information related to their sociodemographic (i.e. personal characteristics-age, gender, race/ethnicity, marital status, level of education, employment status, occupation) and clinical status (i.e. medical history and current treatment regimen). Participants were also asked to complete a series of surveys at baseline and three-months later.
To measure perceived control, participants completed the revised Control Attitude Scale (CAS-R), 14 an eight-item tool designed to measure a person's belief that he or she has the resources to cope with the negative events associated with cardiac illness; sample items are 'I can do a lot of things myself to cope with my heart condition' and 'Regarding my heart problems, I feel lots of control.' 15 The total score is obtained by reversing the ratings on negatively phrased items and adding the item scores -each item is rated on a scale of 1 (totally disagree) to 5 (totally agree); scores range from 8-40 with higher scores indicating greater perceived control. 14 Cronbach's alpha values for the CAS-R in patients with coronary heart disease, acute myocardial infarction, and HF were all greater than 0.70. 14 The participants also completed the Patient Activation Measure (PAM), a 13-item, interval-level, unidimensional tool, developed by Hibbard and colleagues 16 to assess patient's self-rated ability to take preventive actions, manage symptoms, access medical care, and work with health care providers to make decisions about care. 2 A four-point Likert scale that ranges from 1 (strongly agree) to 4 (strongly disagree) is used for each item and these scores are added to derive a single score previously shown to be reliable and valid. 17 Hibbard & colleagues describe four levels of activation, viewed as sequential across a hierarchical continuum: 1 (low level of activation)-believing the patient role is important (score≤47); 2 (also a low level)-having the knowledge and confidence to take action (score=47.1-55.1); 3 (medium)-taking action to maintain or improve health (score=55.2-67); and 4 (high)-maintaining healthy lifestyle changes under stress (score ≥67.1). 18 A study conducted in the target population of HF patients suggest that the PAM is highly reliable at the individual patient level and a valid instrument for assessing activation and individualizing care in HF patients with a Cronbach's α of 0.88. 19 Finally, to measure symptom distress, participants completed the Edmonton Symptom Assessment Scale (ESAS), a self-reported visual analog scale developed for use in assessing the symptoms of patients receiving palliative care. 20 It includes nine common symptoms of advanced cancer (pain, tiredness, nausea, depression, anxiety, drowsiness, appetite, well-being, shortness of breath); scores range from 9-90 with higher scores indicating greater symptom distress. 21 It is designed to enable repeated quantitative measurements of multidimensional symptom intensity with minimal patient burden, numerically rated from zero (no symptom at all) to 10 (worse possible symptom). 22 Since its original inception by Bruera et al. in 1991, 20 the ESAS has been adopted in diverse palliative and cancer care programs and countries. 21 The reliability of the modified ESAS was previously established in patients with chronic illness with a Cronbach's alpha coefficient of 0.86. 20 In a group of patients with HF, the ESAS was highly correlated with quality of life measures. 23 
Data analysis
Data analysis was performed using SPSS for Windows Statistical Program (version 18, 1.0, SPSS, Inc., Chicago, Illinois, USA). Descriptive statistics including means, ranges, standard deviations and chi-square statistics were used to characterize the study population and summarize distribution of perceived control, activation scores, and symptom distress. Data were analyzed using both parametric and non-parametric statistics; data were fairly similar so only parametric data are presented in the paper. Differences in sociodemographic and clinical variables and variables of interest were examined using independent sample t-tests or chi-squared tests depending on levels of measurement. Bivariate analyses examined correlations between sociodemographic characteristics, PC group, perceived control, activation, and symptom distress scores. Reported p-values are two-sided and adjusted for multiple comparisons.
Results
Patient characteristics
A total of 42 patients provided informed consent for participation in the study at the time of hospital discharge; 85.7% came for the initial PC consultation. Of the 36 patients who came for the PC consultation, 29 (69%) received additional PC services beyond the initial consultation ( Figure 1) . The median number of follow-up visits for each participant over three months was two days (mean, 2.21± 0.27, range 1-4 days). The number of follow-up visits and telephone calls for the 29 patients who availed themselves of ≥2 PC consultations totaled 64 and 45, respectively. 13 Table 1 shows the sociodemographic and clinical characteristics of participants who reported ≤1 PC consultation vs ≥2 PC consultations; no significant differences between the two groups were observed.
Perceived control, activation, and symptom distress
Data showed that perceived control and activation levels were fairly low at baseline in both groups ( Table 2 ). Using a repeated measures general linear model, and assessing the total study population, time was a statistically significant predictor of perceived control (F=65.1, p<0.001), activation (F=27.0, p<0.001), and symptom distress (F=68.3, p<0.001). No differences were observed in in perceived control, activation, and symptom distress at baseline between the two groups; however, participants who received on-going PC care reported significantly greater improvements in perceived control (F=26.5, p<0.001) and activation scores (F=14.4, p<0.001) and greater reductions in symptom distress (F=4.5, p=0.040) compared to their counterparts. Table 3 shows the proportion of participants who reported increased activation levels at three months and the corresponding average increase at three months according to the baseline activation level and number of PC services accessed. A significantly greater proportion of participants who attended two or more PC consults showed increases in their activation levels (p<0.001) following the intervention compared to their counterpart. Table 4 illustrates the correlation between the key variables. In the entire sample, race was associated with increased perceived control at baseline (r=0.430, p<0.001); Hispanics had the lowest perceived control scores followed by Blacks. On-going PC was related to perceived control (p<0.001); activation levels (p=0.006); and symptom distress (p=0.038) at three-month follow-up. Perceived control at baseline was associated with perceived control at three-month follow-up and activation scores at baseline and three-month follow-up (all p's<0.001), but not symptom distress at either time points. Activation scores at baseline were related to activation scores (p=0.001), perceived control (p=0.007), and symptom distress (p=0.026) at three-month follow-up. Intuitively, symptom distress at baseline and symptom distress at the three-month follow-up and perceived control and activation at three months were highly correlated (both p<0.001). There was a moderate correlation between perceived control and symptom distress and activation and symptom distress at three months (both p's<0.05).
Bivariate analyses
Discussion
Our study shows that HF patients have a significant need for control and care activation. We compared the impact of no access or limited access to PC services versus on-going receipt of PC interventions on perceived control, activation, and symptom distress in a cohort of patients recently hospitalized with HF decompensation immediately after and three months post discharge. The study's results suggest that co-management of a PC outpatient clinic alongside or as part of a specialty HF clinic is effective and can make an impact on HF patients' perception of control and care activation. The importance of a longitudinal outpatient relationship between the PC professional and the HF patient is demonstrated by the difference in outcomes with on-going receipt of PC. This study adds to the growing literature about the effectiveness of outpatient PC for HF patients and the need for early PC interventions in HF management. Our findings also showed very low levels of perceived control and activation in our patient sample at baseline; a majority of the patients presented with low levels of activation. Furthermore, none of the patients reported activation levels beyond stage 2 which reflects patients' low confidence in their ability to take control of their health. Seeking out additional PC support beyond the initial PC consultation helped patients achieve greater perceived control and enhanced their confidence to become increasingly active in self-managing their health as reflected in patients achieving higher levels of activation during the three month follow-up. Studies have shown that as an individual progresses through the second and third levels of activation, they develop the knowledge and skills to become actively involved in self-managing their condition. 2, 19, 24 Likewise, patients who believe that they can impact their own health are more likely to play a role in making decisions about their health and are more likely to adhere to behaviors that promote symptom control. 18 We speculate that this argument explains why patients who received on-going PC had greater reductions in symptom distress and supports the premise that referring patients for PC services early in the disease trajectory can potentially enhance problem solving skills that enable the individual to confidently engage in decision-making and actions to effectively manage their chronic health condition. 25 Our findings related to race are consistent with a previous study examining perceived control and activation in patients with chronic illness; Hispanics and Blacks are less likely to have higher levels of perceived control Table 3 . Participants with improvements in activation levels at three-month follow-up participants receiving<1 palliative participants receiving > 2 palliative care consultation (n=13) care consultations (n=29). Patient activation scores were derived from the Patient Activation Measure (range, 0-100) and are divided into four levels. Level 1 (score <47.0) is associated with not believing that one has a role to play in self-management of their condition. Level 2 (score 47.1-55.1) is associated with a lack of knowledge and confidence to take action in self-management of their condition. Level 3 (score 55.2-67.0) is associated with beginning to take action in self-management. Level 4 (scores >67.1) is associated with maintaining behavior change, although individuals may still experience difficulties overcoming obstacles; for the current study, none of the participants had scores in levels 3 and 4.
3-Month activation level
b
Any increases or decreases in patient activation scores have taken into account the baseline activation levels.
and activation compared to Whites. 26 Future research examining relationships between sociodemographic variables, perceived control, and activation in a larger sample are warranted to better explicate the impact of personal characteristics on self-management.
As the concept of patient-centered care gains momentum, health care providers need to be proactive in providing patients with the tools necessary to make informed decisions about their health care and to solve problems encountered daily from living with a chronic condition. Palliative care interventions have been seen as a means for reducing disability and promoting quality of life through more proactive measures to enhancing access to care, increasing patient involvement in managing their health, and promoting better symptom control. 27 The current study provides researchers and clinicians with a better understanding of the potential role of PC interventions in enhancing perceived control and care activation and promoting patient's readiness, willingness, and ability to manage their own care. We also demonstrate the potential benefits of initiating PC earlier in the HF trajectory as reflected in the data that a large proportion of our sample (69%) was New York Heart Association functional class II.
Study limitations and future work
There are several important limitations to our findings. First, we had a small, heterogeneous sample which limits the strength and generalizability of our conclusions. For example, we observed a trend for higher comorbidity scores in patients with no or limited PC access; however, the sample size was too small to detect any significant differences. Second, enrollment in the study was based on a convenience sample of patients willing to participate in the study and be referred for PC services resulting in a sample that was probably skewed toward patients with a more favorable view toward PC even before their participation. Likewise, it is possible that patients who had higher symptom distress were less likely to agree to participate in the study, thus leading to the underestimation of the prevalence and severity of symptoms. Third, because of the lack of a true control group and the possibility of selection bias, our findings should be viewed as hypothesis-generating and in need of testing in a long-term, randomized, controlled trial. Additionally, future work designed to draw conclusions about perceived control and activation should incorporate a larger sample. Investigating other relevant outcomes, such as social support, may also be useful for future research.
Conclusion
Our findings suggest that on-going PC interventions show promise in being able to enhance perceived control and activation in patients with advanced HF and open up the possibility of planning larger studies to assess the effect of PC on these variables as possible mediators to improvements in self-management and clinical outcomes. Measuring perceived control and activation and using the information to improve PC programs and processes that support patient self-management could be an important key to reducing symptom distress and improving outcomes of care in patients with symptomatic HF. [3] [4] Thus, developing PC programs to promote active self-management and determining the mechanisms by which they influence outcomes warrant additional investigation.
Implications for Practice
• • On-going palliative care interventions may potentially enhance perceived control and activation and warrant further investigation in a larger clinical trial. • • Integrating measures to increase perceived control and activation to support self-management may be key to implmenting effective palliative care programs in heart failure patients. 
